Subducted Eurasian plate beneath Taiwan:
Evidences from slab guided waves and strong motion data

FLDCH IR T L A7
RIS BB BT

Student name: Yu-Lung Tseng
Supervisor: Kate Huihsuan Chen

2011 Earth Sciences Summer Student Program



Subduction zones near Taiwan

Taiwan is located at the boundary between the Philippine Sea
Plate (PSP) to the east and the Eurasian Plate (EP) to the west,
with a convergence rate of ~ 80 mm/yrin a N62 ~ W direction
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The interaction between the two
plates is still unclear
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What we want to see?

the extension of EP underneath Taiwan
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using a special seismic phenomenon

subduction zone
guided waves




Earthquakes near subduction zone
radiate complex wave field
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Guided waves produced by PSP
1.anomalous seismic mtensity (PGA)
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2. high frequency with long-duration
guided wave

A clear difference in the waveforms appears between the shallow and
deep events
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Stations with guided waves effect

It suggests that seismic waves travel along the subducted slab can
excite the high frequency signals with long duration coda
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Can we find the guided waves from the
subducted Eurasian plate in southern Taiwan?

If seismic waves efficiently travel through
the plate to surface, we may be able to find
the guided waves in the west Taiwan.



- Deep earthquakes in SE Taiwan offshore
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Anomalous distribution in PGA patterns -
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a. Seismic characters in the west of Central Range
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b. Seismic characters in the east of Central Range

Much less high-frequency content PR

PGA (Z component)

Seismogram 20s Spectium | gepth 124.45km 7

1E_Ml m }‘ " WD T}/VD 1@:
E ]-ﬂkm M"M Nh \H t'fw"(” MW‘”KN‘M \;4’1!' il M he: B(LZBSL; 1994 E 2__ 4 3 "” 'w N /)[ ; \
: —19: ‘HH |FF§E 10 2. E7]-PIJ§W ; éﬂ W I mlﬂhlﬂ Jtﬂ] Mﬁw’ M‘WJM V’WWLA / = | ).

]; MW' “ I 3:_ ‘ e
pli W V’ ‘W"M N' M h MW%? gf7 RS
i l; dw ‘ bﬂ'u SET: 2.134e401 féw M @’Wwwmw Mot et ?

Al ! i

o ‘| NMM*W e %ﬁ e 5%’ RS Y

;?” The dlfference in seismic characters between eastern
- and western stations indicates that the PGA anomaly
J_J corresponds to high frequency signals

>< —Z;: ¢ ; '
i M ’M eE TTN Sl s
- O_—Ji WWW ﬁlwuuww \hm IW W\M.‘ \WYW‘MB Ejgf 1994 - N\ m
- -1 - . S
L | T%l FESET. 1784401 2 IW, by W ‘IT b s
0 10 /0 50 U 2 i b 3

2011 Earth Sciences Summer Student Program



Cross-section for the different
seismic characters

A-A’ : (120, 24) ~ (122,21.5)
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Summary

In this study, we demonstrate the evidences of subducted EP underneath Taiwan and
investigate the possible relationship between these evidences.

» Deeper events (>80km) from the south offshore reveal distinct patterns compared
with shallow events (~10km).

» The PGA anomaly appears in the west Central Range.
Seismic wave characters:

» Deeper events reveal the trapping effect of the high frequency signal, but the
shallow events do not.

The good spatial correlation between and guided effect implies that a
partial guiding across the southern portion of Taiwan carrying a modest amount of
high frequency energy and a slow decay of coda, that explains the PGA anomaly.

The guided waves observation provides critical inputs to connecting with the seismic
intensity anomalies for ground motion and earthquake hazard estimation.
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